Deletion of the nuclear gene encoding the mitochondrial citrate transport protein from Saccharomyces cerevisiae.
The nuclear gene encoding the mitochondrial citrate transport protein (i.e., CTP1) has been deleted from a haploid yeast strain. The stable yeast deletion strain was constructed by homologous recombination of the HIS3 gene at the CTP1 gene locus. Deletion of the CTP was confirmed by PCR. Immunoblot analysis provided the first quantitative estimate of the level of the CTP in wild-type yeast mitochondria and indicated the absence of expressed CTP in mitochondria isolated from the deletion strain. Deletion of CTP1 did not lead to a phenotype on any carbon source tested, indicating that CTP1 is not an essential gene. This suggests that either known alternative pathways are able to produce sufficient acetyl-CoA to support biosynthetic reactions, or there exists a second CTP gene. The ability of the deletion strain to serve as a host for the correct targeting and overexpression of a mutated CTP was then demonstrated. These studies provide a system which permits the use of site-directed mutagenesis to examine both CTP targeting to mitochondria, as well as the molecular basis underlying CTP function. Moreover, this system will not only facilitate the study of the yeast CTP, but also CTPs expressed from the cDNAs of higher eukaryotes.